I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Chordomas are rare malignant tumors arising from the embryonic remnants of primitive notochord. Chordomas are slow growing, locally invasive tumors with high chances of recurrences and low rate of metastasis. Chordoma at single region with subsequent development at distant site due to metastasis is a well-known entity. Multicentric origin of chordoma is extremely rare, whereas metastatic chordomas are known to occur. We suppose multicentric origin because of different foci of chordomas arising at different sites of the vertebral column simultaneously. Here, we present a pediatric case of multicentric chordoma, which is very rare.

C[ASE]{.smallcaps} R[EPORT]{.smallcaps} {#sec1-2}
=======================================

A 14-month-old child was brought by parents with complaints of torticollis and decreased movements of left upper limb from 3 months, an inability to sit and stand from 1 week. Birth and developmental history was normal. On examination, the child was conscious, identifying parents, active, playful, restricted neck movements+, power: 5/5 in all limbs except left upper limb monoparesis Grade 3/5, and bilateral plantars were withdrawals. On evaluation, his magnetic resonance imaging (MRI) spine showed an expansile mass lesion involving the clivus with T1/T2 isointense signal and few T2 hyperintense areas. The lesion showed postero-inferior extension to involve the C1, C2 vertebrae with an associated extradural soft-tissue component. Another extradural soft-tissue mass was also noted in the dorsal spine extending from D3 to D5 level causing significant cord compression. Collapse of D4 vertebral body was noted with posterior cortical bulge and diffusely altered marrow signal intensity \[[Figure 1a](#F1){ref-type="fig"}--[d](#F1){ref-type="fig"}\]. On contrast, lesion showed heterogeneous enhancement of extradural lesions, clivus, C2 and D4 vertebral bodies \[[Figure 2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. Positron emission tomography (PET) scan showed lytic clivus lesion with diffuse increased tracer uptake in extradural soft-tissue lesion in the upper dorsal spine and D4 vertebral body \[[Figure 3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. It was reported as multifocal bony expansile lesions with large soft-tissue component features in favor of neoplastic/infiltrative lesions.

![(a) Sagittal T2-weighted magnetic resonance images showing an isointense soft-tissue mass with few hyperintense areas involving the clivus with destruction. Postero-inferior extension into the C1, C2 vertebrae with an associated extradural component. An extradural soft-tissue mass is also noted at D3-D5 level. Collapse of D4 vertebral body is noted with altered signal intensity. (b) Sagittal T1-weighted magnetic resonance image showing the mass to be isointense. Axial T2W (c) and T1W (d) MR image shows an extradural soft tissue mass at D3-D4 level. Cord has been sandwiched between the mass on either side at same level](JPN-12-156-g001){#F1}

![(a) Sagittal T1-weighted magnetic resonance image with gadolinium contrast showing heterogeneous enhancement of the clival and extradural lesions. Also note the heterogeneous enhancement of C2, D4 vertebral bodies. (b) Axial T1-weighted magnetic resonance image with gadolinium contrast showing heterogeneous enhancement of the D4 vertebral body, extradural soft-tissue component. Note the compressed cord](JPN-12-156-g002){#F2}

![Postlaminectomy status sagittal contrast computed tomography images of cervical (a) and dorsal (b) spine showing a heterogeneously enhancing soft-tissue mass causing expansion and destruction of the clivus, a lobulated enhancing extradural mass at D4--D6 level. Collapse of D4 vertebral body is noted](JPN-12-156-g003){#F3}

The child underwent D4 spine-sparing hemilaminectomy, excision of tumor, and decompression of cord under general anesthesia. Bone marrow aspiration was done at the same setting. Intraoperatively, the lesion was soft, vascular, and suckable. Dura was free from the lesion. Postoperative period was uneventful and neurologically same. Histopathological examination \[[Figure 4a](#F4){ref-type="fig"}\] showed polygonal cells with vacuolated cytoplasm (physalipherous cells) over chondroid background suggestive of chondroid chordoma. On immunohistochemistry, tumor was strongly positive for cytokeratin, vimentin, epithelial membrane antigen \[[Figure 4b](#F4){ref-type="fig"}--[d](#F4){ref-type="fig"}\], and S100. Tumor tissue had high proliferative index (50%--60%). Bone marrow cytology showed normal myeloid and erythroid differentiation. Radiotherapy was deferred in view of very young age and potential complications. He was started on chemotherapy with vincristine, doxorubicin, and cyclophosphamide. His interval MRI done \[[Figure 5](#F5){ref-type="fig"}\] after 1 month showed collapse of D4 vertebral body, altered marrow signal in the D5 vertebral body, new epidural lesion at D5, D6 levels compressing the cord, and no significant increase in clival lesion.

![(a) Histopathological examination showing polygonal cells with vacuolated cytoplasm (physalipherous cells) over chondroid background, suggestive of chondroid chordoma. On immuno histochemistry, tumor was strongly positive for cytokeratin, vimentin and epithelial membrane antigen (b-d)](JPN-12-156-g004){#F4}

![Sagittal T2-weighted magnetic resonance image showing mild decrease in bulk of the clival lesion with increase in the extent of the extradural component extending up to C4 level. A lobulated extradural soft-tissue mass is noted at D4--D7 level. Collapse of D4 vertebral body is noted with altered marrow signal intensity and bulging of the posterior cortex of the D5 vertebral body](JPN-12-156-g005){#F5}

The child gradually developed quadriparesis and abnormal breathing pattern. His repeat imaging showed \[[Figure 6a](#F6){ref-type="fig"}--[d](#F6){ref-type="fig"}\] significant increase in lesion with involvement of multiple vertebral bodies in cervical and dorsal region. The patient was initially managed with oxygen mask ventilation later requiring intubation and ventilation. The patient had an episode of bradycardia and cardiorespiratory arrest for which cardiopulmonary resuscitation was done and revived. At present, the child is on ventilator, opening eye spontaneously, with paucity of movement in limbs.

![(a and b) Sagittal T1W MR with gadolinium contrast shows heterogeneous multilevel, extensive vertebral, dural enhancement. Enhancement of the clival lesion, extradural lesions in the cervical and dorsal spine seen. (c and d) Axial T1W MR with gadolinium images at dorsal (c) and cervical (d) levels show heterogeneous enhancement of the D4 vertebral body and extradural soft tissue component which is significantly compressing cord. No cord compression is seen at the cervical level](JPN-12-156-g006){#F6}

D[ISCUSSION]{.smallcaps} {#sec1-3}
========================

Pediatric chordomas are rare; \<5% of chordomas present in the first two decades.\[[@ref1]\] The youngest case described was in a neonate with a tumor of the clivus.\[[@ref2]\] Around 54% of pediatric chordomas are intracranial and characteristically centered on the spheno-occipital synchondrosis. Characteristic feature of pediatric chordoma is localized destruction of clivus with extradural compression of neuroaxis.\[[@ref3]\]

Children \<5 years usually present with features of raised intracranial pressure, long tract signs, lower cranial nerve palsy, and torticolis whereas older children usually present with diplopia or isolated headache. Sacrococcygeal lesion usually presents with perineal pain, radiculopathy, or weakness of limbs, and cauda equine symptoms such as bowel and bladder disturbances. Vertebral and paravertebral lesions usually present with compression of cord.\[[@ref4]\]

Chordomas are malignant entities due to their local invasiveness, high recurrence rate, and potential for metastasis. Most common sites of metastasis include the lymph nodes, lung, liver, brain, and bone. Metastasis along the neuroaxis is extremely rare. The incidence of metastasis in chordoma ranges from 5% to 43%.\[[@ref5]\] PET scan should be done to rule out metastasis at distant site. In our case, PET scan at initial presentation ruled out metastasis and active lesions at distant site other than clivus and dorsal spine.

Chordomas usually show epidural space and pre- and para-vertebral regions. Chordomas can cause dural compression, meningeal sheath invasion, and cerebrospinal fluid spreading. Multicentric origin of chordoma is extremely rare. There are no specific criteria for differentiating multicentric from metastatic tumors.\[[@ref6]\] Chordoma usually involves vertebral body sparing intervertebral disc. Posterior elements are rarely involved.

In our case, the patient had clival and dorsal lesions at presentation. The child underwent spine-sparing laminectomy and decompression at D4 level. Chordoma had been pathologically confirmed at dorsal spine. Metastatic spread of chordomas along the neuroaxis is rare; if it occurs, there should be widely disseminated disease. In our case, at presentation, each lesion was independent of neoplasms without extensive spread as confirmed by PET scan. Hence, multicentric origin of chordoma has been proposed. Follow-up MRI showed extensive involvement of cervical spine. To our literature search, we found only three cases of multicentric chordoma in adults.\[[@ref6][@ref7][@ref8]\] We report the first case of multicentric chordoma in pediatric age group.

Management of chordoma is multidisciplinary. Given high risk of recurrence, it should be aggressively managed.\[[@ref9]\] Chordomas are usually treated with maximal safe reduction followed by radiotherapy either conventional or proton radiotherapy. Chemotherapy has been tried by some authors but with disappointing results.\[[@ref10]\]

Ridenour showed better survival in children with complete excision versus incomplete excision without statistical significance.\[[@ref11]\] Complete excision is possible only in minority of cases due to location of lesion, complexity of their extension, and proximity to neural structures (brain stem, cranial nerves, and sacral nerves) or vascular structures. Even though radiotherapy is currently an integral part of adult chordomas management, issues regarding both the timing and optimal type of radiotherapy in pediatric chordoma are unresolved.\[[@ref12]\] Given the significant complications of radiotherapy in growing children, proton therapy is considered a modality of choice for pediatric chordomas as dose requirement decreases by 2--3 times.\[[@ref13]\]

The overall survival rate in the major pediatric series in literature ranges from 56.8% to 81%.\[[@ref11][@ref14][@ref15]\] Major prognostic factors are age of the child, location of the tumor, and histological type of the tumor. Children \<5 years of age have a poor prognosis. Intracranial location of tumor has a good prognosis when compared to sacral and spinal lesions. Atypical and undifferentiated forms have a worst outcome when compared to classic and chondroid chordomas. The majority of children \<5 years of age reported expired within 18 months of diagnosis in spite of surgery, radiotherapy, and/or chemotherapy.\[[@ref16]\]

C[ONCLUSION]{.smallcaps} {#sec1-4}
========================

Chordomas in pediatric age group are rare and aggressive. Pediatric chordomas have more local invasiveness, high recurrence rate, and potential for metastasis. Even though rare, chordomas should also be considered in the basket of differential diagnosis when multiple neuroaxis is involved in pediatric age group. Multidisciplinary management is the key as they have high morbidity and mortality.
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